The type section of the genus Lebeckia (sect. Lebeckia) comprises 12 species with simple, acicular leaves, all endemic to the Cape Floristic Region. As a first step towards a revision of the section Lebeckia, a detailed study was made of the species with terete or subterete fruits (L. sepiaria and related species). Analyses of the vegetative and reproductive morphology showed that four species should be recognised: L. sepiaria (L.) Thunb., L. ambigua E. Mey., L. gracilis Eckl. and Zeyh. and L. brevicarpa M. M. le Roux and B.-E. van Wyk sp. nov. Last-mentioned has been confused with L. sepiaria (hitherto wrongly known as L. simsiana Eckl. and Zeyh.) but is easily distinguished by its ovoid, few-seeded pods and restricted distribution in the Cedarberg Mountains. The diagnostic characters, correct nomenclature and typification, as well as descriptions and distribution maps are presented.
Introduction
The genus Lebeckia Thunb. (Fabaceae) is the last remaining genus of the predominantly African tribe Crotalarieae that has not been revised in recent years. The genus comprises some 33 species that are all endemic to the western parts of southern Africa (see map in Van Wyk, 1988) .
Harvey (1862) revised this genus and followed Bentham (1844) by dividing it into five sections, namely Stiza Benth., Phyllodiastrum Benth., Eu-Lebeckia Benth., Calobota Benth. and Viborgioides Harv. The distinction between the species was mainly based on leaf type (trifoliolate or unifoliolate), length of the leaf, inflorescence structure (terminal or ending in a naked, spiny point), length of the wing petals compared to the length of the keel and especially the legume shape (flat or terete).
The 12 species of section Lebeckia are easily distinguished from all other species of the genus by their acicular (needleshaped) leaves (often articulated near the middle) but they are often confused with one another and are often misidentified.
As a first step towards a comprehensive taxonomic revision of Lebeckia section Lebeckia (syn. Lebeckia section Phyllodiastrum and Lebeckia section Eu-Lebeckia), a revision of the type species, Lebeckia sepiaria (L.) Thunb. and its three close relatives, is presented here. These four species differ from others of the section in their ± sessile, terete or semi-terete pods. One of them turned out to be a new species, here described as Lebeckia brevicarpa M.M. le Roux and B.-E. van Wyk.
Materials and methods
Herbarium specimens from the following herbaria were studied (abbreviations according to Holmgren et al., 1990) : BOL, NBG, P, PRE, S and SAM. Regional variation in morphology was studied by sorting the material into several regional forms that served as operational taxonomic units. These were: Lebeckia gracilis Eckl. and Zeyh.: OTU 1 (Bredasdorp form), OTU 2 (Port Elizabeth form); Lebeckia ambigua E. Mey.: OTU 1 (Namaqualand form), OTU 2 (Nieuwoudtville form), OTU 3 (Clanwilliam form), OTU 4 (Saldanha Bay form); L. brevicarpa: OTU 1 (Pakhuis Pass form), OTU 2 (Algeria form); L. sepiaria (L.) Thunb.: OTU 1 (Clanwilliam form), OTU 2 (Worcester form), OTU 3 (Stellenbosch form), OTU 4 (Swellendam form). A dissection microscope (WILD M3Z) with a camera lucida attachment was used to examine and draw the reproductive and vegetative morphology (all drawings were done by the first author).
Results and discussion

Morphology
Lebeckia section Lebeckia is characterised by glabrous, simple, unifoliolate and acicular leaves that are spirally arranged on the branches and are often articulated near the middle. Stipules are absent. Extreme reduction in stipule size is common in the Crotalarieae, but in Lebeckia there is typically a total absence of stipules except in one species (L. wrightii).
All four species in the L. sepiaria complex are resprouting suffrutices with multiple, virgate stems and terminal racemes (Fig. 1 ). All four species may reach a height of 0.8 m, but the Bredasdorp form of L. gracilis is characteristically smaller (up to 0.3 m). The length and density of leaves and the position of the articulation have been studied in detail (Le Roux, 2005) but are not of diagnostic value to distinguish between the species.
The inflorescence in the L. sepiaria group is invariably a terminal multi-flowered raceme but there are subtle differences between species as shown diagrammatically in Fig. 2 . In L. ambigua (Fig. 2a) , the stems are invariably branched, resulting in a few (2−3) lateral branches that also bear terminal (but shorter, fewer-flowered) racemes. The same pattern is observed in L. gracilis (Fig. 2c) . The flowers in these two species are somewhat smaller than those of L. brevicarpa and L. sepiaria. The stems of the last-mentioned species are almost invariably unbranched (Fig. 2d) , while those of L. brevicarpa (Fig. 2b ) may have lateral branches (but these never form inflorescences). Differences in inflorescence structure are easily observed in situ, but herbarium material is sometimes inadequate for diagnostic purposes.
Bracts and bracteoles are invariably simple, sessile and glabrous. The bracts are deciduous, attached at the base of the pedicel and usually have a median vein. The bracts of L. brevicarpa are much longer (6-7 mm) than the bracts of the other three species (1.5-3 mm). A pair of narrowly triangular, acuminate bracteoles is invariably present near the middle of the pedicel in all four species.
The calyx of L. gracilis tends to be equally lobed, while those of L. ambigua, L. brevicarpa and L. sepiaria are subequally lobed but the upper lateral sinuses much wider (not shallower) than the medial sinus and the lower lateral sinuses (Fig. 3) . In all four species, the calyx teeth are as long as or shorter than the tube but diagnostically shorter in L. gracilis (Fig. 3) . The lobes are deltoid, acute and the tips are minutely pubescent on the inside in all four species. The two upper lobes are often slightly shorter than the three lower lobes. The calyx morphology is therefore of some value in the identification of the species.
The standard petal has some diagnostic value to distinguish L. gracilis -much smaller, with a long claw, which is often almost as long as the (rather small) lamina. The wing petals of the four species are similar in shape -oblong with an obtuse apex. L. gracilis and L. brevicarpa always have the wings as long as or longer than the keel. The wings in L. sepiaria are invariably shorter than the keel. L. ambigua shows some regional variation in its wing petal length. Populations in the north (that have curled fruit) often have wings shorter than the keel, but in southern populations the wings are always as long as or longer than the keel. The size and length of the wing relative to the keel therefore have some diagnostic value. There are no obvious differences in petal sculpturing. The keels of the four species are similar in shape -rostrate (beaked) in all but less so in L. gracilis. Pockets are usually present in L. ambigua and L. sepiaria, sometimes in L. gracilis but usually absent in L. brevicarpa. L. gracilis can be distinguished by its short (6 mm long), more obtuse keel.
The anthers of all four species are dimorphic and differentiated into five elongate, basifixed and five short, dorsifixed anthers (5 + 5 arrangement).
The gynoecium has some diagnostic value, especially since fruiting material is not always available. L. brevicarpa differs from the other three species in its shortly stipitate ovary with fewer (6-10) ovules (sessile or subsessile with about 14-18 ovules in the other three species). The style of L. gracilis is much shorter than the ovary (only slightly shorter in the other species).
The shape and size of fruits are known to be the most useful diagnostic characters to distinguish between Lebeckia species (Dahlgren, 1963; Polhill, 1976) . This is also true for the L. sepiaria group (Fig. 1) . The four species all have terete to semi-terete fruits (a diagnostic feature for the group -other groups in the sect. Lebeckia have laterally compressed fruits). L. pauciflora Eckl. and Zeyh. and L. grandiflora E. Mey. also have somewhat terete fruits but in these two species the fruits are markedly stipitate and longer than in all other species with stipes -typically more than 70 mm long. They are dehiscent and thin-walled in L. gracilis and L. ambigua but indehiscent and thick-walled (and spongy in texture) in L. brevicarpa and L. sepiaria. Fruits of L. brevicarpa differ markedly from those of the other three species in their ovoid shape and small number (1-3) of seeds. The fruits of L. sepiaria and L. gracilis are similar in size and shape but they are terete with inconspicuous sutures in the former and somewhat laterally compressed with distinct sutures in the latter. The fruits of L. ambigua vary from linear to strongly falcate and they are easily distinguished by the very narrow width (up to 2 mm wide).
Seeds are not always available but they seem to be diagnostically different in the four species (Fig. 4) . The seeds are all slightly rugose but they differ markedly in shape, size and colour. Those of L. ambigua and L. sepiaria are oblong, while those of L. gracilis and L. brevicarpa are more rounded. The last-mentioned species have much larger seeds than the other three -up to 3 × 2.2 mm (Fig. 4) . Geographical variation (especially in colour patterns) is unknown, but there is clearly a relationship between the size and shape of seeds and the size and shape of fruits.
Although superficially similar, the four species which are revised below can easily be distinguised by a combination of morphological characters even if their diagnostically different fruits are not available.
The section Lebeckia
Lebeckia Thunb. section Lebeckia. Type: L. sepiaria (L.) Thunb., chosen by Hutchinson in Gen. Flow. Pl.: 358 (1964 Erect to prostrate, slightly to markedly glaucous suffrutices. Leaves simple, acicular, glabrous, sparse or dense, spirally arranged, often articulated near the middle, mucronulate. Inflorescences terminal, short or elongate, laxly to densely manyflowered; rachis usually furrowed; flowers small or large (6-18 mm long), yellow; bracts ovate to lanceolate, acuminate, caducous; bracteoles narrowly triangular, acuminate. Calyx equally to subequally lobed, lobes deltoid, ± as long as the tube, tips minutely pubescent on the inside. Petals yellow, sometimes fading to orange or rarely purple (L. longipes), invariably totally glabrous. Standard lanceolate to orbicular; apex obtuse. Wings oblong; apex obtuse; sculpturing present or absent. Keel rostrate, pockets sometimes present. Stamens fused into an open sheath, upper third free; anthers 10, 5 oblong and basifixed, 5 short and dorsifixed (vexillary stamen only slightly shorter than long anthers). Pistil sessile to markedly stipitate; ovary oblong to linear; ovules ± 6-20; style shorter than the ovary, curved upwards. Pods linear or ovoid, straight or slightly deflexed, up to 12 mm wide. Seeds reniform.
Diagnostic characters
Species of Lebeckia section Lebeckia differ from all other species in the genus by their needle-like leaves, which are terete (never flat).
Distribution
Lebeckia section Lebeckia (and also the L. sepiaria group) are endemic to the Cape Floristic Region, from Namaqualand to Port Elizabeth.
Key to the species of Lebeckia section Lebeckia Within the section Lebeckia, there are four species groups:
(1) the L. sepiaria group -four species with terete or semiterete, ± sessile pods and a generally erect, virgate habit (Fig. 1) . (2) ("III, A, c") (P!, the specimen on the right hand side of the sheet, lectotype designated here; S!, isosyntype) and Saldanha Bay [3318 AA], Drège s.n. ("III, E, b"), (P! isosyntype).
Erect, glaucous suffrutex, up to 0.8 m in height. Leaves simple, acicular, articulated near the middle; leaf density 2-5 per 10 mm length of stem. Inflorescences terminal, 90-350 mm long; rachis smooth; flowers numerous, relatively sparse (3-5 per 10 mm length of rachis), intermediate in size (7-10 mm long); pedicel 2-3 mm long; bract narrowly lanceolate, acuminate, 2.0-3.5 mm long; bracteoles narrowly triangular, acuminate, ± 1 mm long. Calyx 3.5-5 mm long, tube 1.5-2.5 mm long, lobes 1.5-2.5 mm long; subequally lobed but the upper lateral sinuses much wider than the medial sinus and the lower lateral sinuses; lobes deltoid, tips minutely pubescent inside. Standard widely ovate to orbicular, 8-10 × 4.5-8.0 mm; apex obtuse; claw 1-2 mm long. Wings oblong, as long as or usually longer than the keel, 7-9 × 2.0-3.5 mm, with 9-12 rows of sculpturing; apex obtuse; claws 1.5-2.5 mm long. Keel rostrate, 6.0-8.5 × 2.5-3.5 mm, usually with pockets; claws 1.5-3.0 mm long. Pistil subsessile; ovary 5.5-11.0 × ±0.5 mm long, linear; ovules many (14-18); style 2.5-3.5 mm long, curved upwards. Pods narrowly linear, straight or falcate, up to 75 × 2 mm; dehiscent; terete; fruit wall thin, membranous. Seeds oblong-reniform, 2.0 × 1.2 mm, rugose, light pink; hilum black (Fig. 5). 4.1.1. Diagnostic characters L. ambigua is closely related to L. sepiaria but differs in the membranous, narrowly linear, straight or falcate, ± 2 mm wide, dehiscent fruit (L. sepiaria has spongy, linear, straight, ± 4 mm wide and indehiscent fruit) and smaller flowers (7-10 mm long) (12-18 mm long in L. sepiaria) (Fig. 5 ).
Distribution and habitat
L. ambigua occurs in the low-lying coastal region of the Northern and Western Cape Provinces, from Namaqualand southwards to a little north of Cape Town (Fig. 6) Erect, glaucous suffrutex, up to 0.8 m in height. Leaves simple, acicular, articulated near the middle; leaf density 3-6 per 10 mm length of stem. Inflorescences terminal, 220-280 mm long; rachis furrowed; flowers numerous, relatively dense (5-7 per 10 mm length of rachis), intermediate in size (8-11 mm long); pedicel 2-3 mm long; bract narrowly lanceolate, acuminate, 4-6 mm long; bracteoles narrowly triangular to lanceolate, acuminate, up to 2 mm long. Calyx 3.5-5.5 mm long, tube 2.5-3.0 mm long, lobes 1.5-2.5 mm long; subequally lobed but the upper lateral sinuses much wider than the medial sinus and lower lateral sinuses; lobes deltoid, tips minutely pubescent inside. Standard ovate to orbicular, 10-13 × 6.5-7.5 mm; apex obtuse; claw 2.0-2.5 mm long. Wings oblong, longer than the keel, 9-11 × 3.5-4.0 mm, with 14-18 rows of sculpturing; apex obtuse; claws ± 3 mm long. Keel rostrate, 8-9 × ± 4 mm, usually without pockets; claws 3.0-3.5 mm long. Pistil short-stipitate; ovary 8-10 × 0.7-0.9 mm long, oblong; ovules few (6-10); style 3-5 mm long, curved upwards. Pods ovoid, up to 13 × 5 mm; indehiscent; terete; fruit wall thick, spongy. Seeds reniform-orbicular, 3.0 × 2.2 mm, indistinctly rugose, pale brown, mottled dark brown to black; hilum dark brown (Fig. 7) .
Diagnostic characters
L. brevicarpa is similar to L. ambigua and L. sepiaria, but differs markedly in its short, ovate, few-seeded pods (linear and many-seeded in L. ambigua and L. sepiaria). In L. brevicarpa the wings are longer than the keel and the bracts are less caducous than in L. sepiaria (which has wings that are shorter than the keel) (Fig. 7) .
Distribution and habitat
L. brevicarpa has a localised distribution and is restricted to altitudes above 400 m in the Bokkeveld and Cedarberg Mountains (Fig. 8) , where it is locally common in deep sandy soil on disturbed roadsides. [Harvey cited a Thunberg specimen (Thunberg s.n. sub Herb. Thunberg 16422) which is indeed this species. However, Thunberg based his description on a specimen from Cape Town "Leeuwenberg", but he explicitly cited Spartium sepiarium of Linnaeus, q.v.] L. ambigua E. Mey., Com.: 34 (1836), pro parte minore. Erect, glaucous suffrutex, 0.15−0.8 m in height. Leaves simple, acicular, articulated near the middle; leaf density 3-6 per 10 mm length of stem. Inflorescences terminal, 44-172 mm long; rachis furrowed; flowers numerous, relatively dense (5-7 per 10 mm length of rachis), relatively small in size (6-8 mm long); pedicel 1.5-3.0 mm long; bract lanceolate, acute, ± 2 mm long; bracteoles triangular, acuminate, ± 1 mm long. Calyx 2.5-4.5 mm long, tube 1.5-3.5 mm long, lobes 0.7-1.5 mm long; ± equally lobed; lobes deltoid, tips minutely pubescent inside. Standard widely oblong to suborbicular or obovate, 4.0-6.5 × 2.0-3.5 mm; apex obtuse; claw 1.5-2.5 mm long. Wings oblong, longer than the keel, 4.0-6.5 × 1.0-2.5 mm, with 11-14 rows of sculpturing; apex obtuse; claws 1.5-2.0 mm long. Keel rostrate, 5-6 × 1.5-2.5 mm, sometimes with pockets; claws 1.5-2.5 mm long. Pistil subsessile; ovary 5.5-7.5 × 0.6-0.8 mm long, linear; ovules many (9-11); style 1.5-3.5 mm long, curved upwards. Pods linear, straight or very slightly falcate, up to 
